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Dynamics of an Axially Moving Thermoelastic Beam-Plate

AEL oA

j = gl

Kim, Doyeon Lee, Usik

ABSTRACT

The use of frequency—dependent spectral element matrix (or dynamic stiffness matrix) in structural dy—
namics may provide very accurate solutions, while it reduces the number of degrees of freedom to improve
the computational efficiency and cost problems. Thus, this paper develops a spectral element model for the
coupled thermoelastic beam—plate moving with constant speed under uniform in—plane tension.
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Table 1. Comparison of the natural frequencies(Hz) for the elastic beam—plate

AN B-Fo] ¥
Ak AHE 849

Mode FEM SEM
5 Element 10 Element | 20 Element | 50 Element | 100 Element 1 Element
1 53.65 53.65 53.64 53.64 53.64 53.64
2 21447 214.14 214.14 214.12 214.12 214,11
3 485.38 481.82 481.58 481.56 481.56 481.56
4 875.69 857.40 856.07 855.98 855.98 855.98
5 1484.35 1342.66 1337.73 1337.39 1337.38 1337.38

Table 2. Comparison of the natural frequencies(Hz) for the coupled thermoelastic beam—plate

FEM SEM
Mode -
5 Element 10 Element 20 Element | 50 Element | 100 Element 1 Element
1 53.86 53.85 53.85 53.85 53.85 53.85
2 215.27 214,96 214.94 214.94 214.94 214.94
3 487.08 483.66 483.43 483.42 483.42 483.41
4 878.29 860.65 859.37 859.29 859.28 859.28
5 1484.35 1347.68 1342.88 1342.55 1342.54 1342.54
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Fig. 1 The non—dimensional natural frequencies vs. the temperature at z=h/2.
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